Correlation between the distribution of 3H-labelled enkephalin in rat brain and the anatomical regions involved in enkephalin-induced seizures.
The correlation between the distribution of the intraventricularly (i.v.t.) administered delta agonist [3H](D-ala2,D-leu5)-enkephalin ([3H]DADL) and the anatomical regions involved in enkephalin-induced seizures has been studied in rat by using an autoradiographic method and recording of the electromyogram (EMG) and the electroencephalogram (EEG). The results indicate that within 10 min, the radioactivity of the intraventricularly administered drug reached all parts of the ventricular system, including the central canal of the spinal cord. However, within 2.5 min after the intraventricular administration of [3H]DADL, which corresponds to the onset of DADL-induced seizures, the substance appeared mainly in the left lateral ventricle and occasionally in the third ventricle. During the first 2.5 min the substance penetrated regularly into the surrounding periventricular tissue of the striatum, septum and hippocampus to a depth of about 100 microns. The most intensive and long-lasting epileptic discharges, exceeding 30 min were observed in the hippocampus, in contrast to the mild and short-lasting electrophysiological responses of the septum and corpus striatum. The experiments suggest that the short onset of enkephalin-induced excitatory phenomena is due to the rapid distribution and penetration of the substance in the surrounding periventricular tissue. According to these data, it is proposed that activation of delta opiate receptors, localized within the first 100 microns of the periventricular tissue, mainly in the hippocampus, is essential for the triggering of endorphin-induced seizure activity.